Ethyl-Lophine, 1-ethyl-2,4,5-triphenyl-1H-imidazole, C 23 H 20 N 2 , was synthesized as a precursor for large organic cations in ionic liquids using an improved microwave-assisted method. The title compound and a precursor compound were characterized by NMR, IR, and DSC thermal measurements, as well as elemental analyses. The crystal structure of ethyl-lophine was determined by singlecrystal X-ray structure analysis (triclinic, P1, a = 10.1137(3), b = 12.4935(4), c = 14.6351(4)Å, α = 98.182(2) • , β = 90.694(2) • , γ = 102.666(2) • , Z = 4, wR2 = 0.1030 for 611 refined parameters).
Introduction
Ionic liquids (ILs) have been receiving much attention during the last 10 years from both industry and academia [1 -3] . Ionic liquids are salts with melting points below 100 • C that can exhibit intrinsically useful properties, such as wide liquid ranges (up to 400 • C), negligible vapor pressures, large electrochemical windows, and high electrical conductivities [4] . Such compounds are being applied as solvents for chemical processes [5 -7] , for liquid-liquid extractions [8] , for electrodepositions [9, 10] , for spectroscopic studies [9 -15] , as electrolytes in solar cells [16, 17] , and as components in hybrid materials [18] . One of the unique features of ionic liquids is the tunability of their chemical and physical properties by selection of an appropriate anion/cation combination. Widely used are combinations of small inorganic or organic anions with large organic cations like N-alkylpyridinum, tetraalkylammonium, tetraalkyl-or tetraarylphosphonium, and especially the cations resulting from the alkylation/arylation of N-alkylimidazole. Examples of such imidazole derivatives with alkyl and aryl substituents include 2,4-di-t-butyl-2-(1-methyl- [20] and 2,2 -(1,4-phenylene)bis(4,5-diphenyl-1-methyl-1H -imidazole) [21] .
In this paper we report the synthesis and singlecrystal X-ray structure of 1-ethyl-2,4,5-triphenyl-1H-imidazole (ethyl-lophine), which was studied as a cation precursor with respect to the influence of large substituents on melting points and other physical properties of ILs [22 -26] .
Results and Discussion

Synthesis
Lophine and derivatives of lophine have been known already for a long time [27 -30] . The imidazole ring system as an important part of lophine is a component of for example histidine. Therefore lophine and its derivatives are of high biological and pharmaceutical importance; see for example [31] . Because of this high importance several conventional, solvent-based procedures for the synthesis of 2,4,5-trisubstituted 1H-imidazole have been developed [32 -34 , and references cited therein]. Recent developments have aimed at high-yield "green" procedures, trying to avoid organic solvents by using microwave irradiation [24] . We have now used this method for the synthesis of 2,4,5-triphenyl-1H-imidazole and obtained the product in 87 % yield. Besides avoiding organic solvents, a further advantage of this method are the short reaction times of only ca. 5 minutes. Spectroscopic and analytical data are given in the experimental section. Using the two-phase reaction system CH 2 Cl 2 /H 2 O, lophine and bromoethane were reacted to give ethyl-lophine using tetradodecylammonium bromide as phase transfer reagent [25] . Again, the product was obtained after work-up in high yield (92 %). This modified twostep procedure is the most convenient method to obtain ethyl-lophine in multi-gram scales in high yields. One-step procedures are not preferred for the synthesis of ethyl-lophine on multi-gram scales, because of their longer reaction times, smaller scales (milligrams) or the use of catalysts [35, 36] .
Crystal structure
Already in the late 19 th century there has been an excited discussion about the constitution of lophine and its derivatives [29, 30] . Until now, crystal structures of more than 30 derivatives are known, and recently the crystal structure of the parent compound lophine has been reported [37] . The single-crystal Xray structure of 1-ethyl-2,4,5-triphenyl-1H-imidazole has now been established by X-ray diffraction analysis. Suitable crystals were grown by slow evaporation of the solvent from saturated solutions of the compound in n-hexane at room temperature. Crystal data and parameters of the structure determination are given in Table 1 , and selected bond lengths in Table 2. Crystals of the title compound are built up from isolated neutral molecules. Ethyl-lophine crystallizes in the centrosymmetric triclinic space group P1 with 4 molecules in the unit cell. All atoms are located on general positions. Therefore, the molecules possess no higher symmetry. The asymmetric unit consists of two symmetry-independent molecules, 1 and 2. The molecular structures are shown in Fig. 1 as displacement ellipsoid plots with the atom numbering scheme included. The packing of the molecules in the unit cell is shown in Fig. 2 . Figure 3 shows the least-squares superposition of the two symmetryindependent molecules. It is clear, that the molecular structure of 1 and 2 is close to identical. Selected interatomic distances are given in Table 2 . They are all found within the expected range of respective bond lengths. Fig. 3 . Best-fit superposition of the two symmetryindependent molecules in crystals of 1-ethyl-2,4,5-triphenyl-1H-imidazole. 
Experimental Section
Analysis and spectroscopic measurements
1 H NMR, and 13 C NMR spectra were recorded on a Bruker ARX 300 spectrometer. Spectra were calibrated with respect to the solvent signal ([D 6 ]DMSO: δ H = 2.50, δ C = 39.5 ppm; CDCl 3 : δ H = 7.25, δ C = 77.0 pm). MIR (2) spectra (500 -4000 cm −1 ) were recorded by using ATR technique on a Thermo Nicolet 380 FT-IR spectrometer. Elemental analyses for C, H, and N were obtained with a Flash EA 1112 NC Analyzer from CE Instruments. Melting points were determined by DSC measurements using a Mettler Toledo DSC823 e in the range of 0 -200 • C with a heating rate of 10 K · min −1 (Ar atmosphere, Al crucible). All melting points are peak temperatures. For microwave-assisted synthesis a CEM MarsXpress device was used.
Materials
Benzil (Aldrich, > 98 %), benzaldehyde (Aldrich, > 99.5 %), NH 4 OAc (Aldrich, > 98 %), KOH (VWR, > 86 %), and tetradodecylammonium bromide (TDDABr, Aldrich, > 99 %) were used without further purification. Bromoethane (Aldrich, > 99 %) was distilled over CaH 2 prior to use. 2,4,5-Triphenyl-1H-imidazole (lophine) and 1-ethyl-2,4,5-triphenyl-H-imidazole (ethyl-lophine) were synthesized by modified known procedures [24, 25] .
Synthesis of 2,4,5-triphenyl-1H-imidazole -lophine
Benzil 
Synthesis of 1,3-diethyl-2,4,5-triphenyl-1H-imidazoleethyl-lophine
Lophine (1.0 g, 3.4 mmol) and TDDABr (0.3 g, 0.4 mmol) were dissolved in 100 mL dichloromethane. To this solution an aqueous potassium hydroxide solution was added (10.0 g of KOH in 250 mL water), and the resulting red two-phase system was brought to reflux under vigorous stirring. Then bromoethane (50 mL) was added in one portion, and the emulsion was refluxed for further 5 h (the red color disappeared after 4 h). After cooling to room temperature, 250 mL diethyl ether was added, and the phases were separated. The organic phase was washed three times with small portions of water (50 -100 mL) and dried over 
X-Ray structure analysis
A transparent, colorless crystal of 1-ethyl-2,4,5-triphenyl-H-imidazole was mounted on the tips of a thin glass fiber for the single-crystal X-ray diffraction measurements. Data were collected on a Bruker-Nonius Apex X8 diffractometer equipped with a CCD detector. Measurements were done using monochromatic Mo K α radiation (λ = 0.71073Å). Preliminary data of the unit cell were obtained from the positions of the reflections on three sets of 12 frames, each measured in three different directions of the reciprocal space. After completion of the data measurements the intensities were corrected for Lorentz, polarization and absorption effects using the Bruker-Nonius software [38, 39] . The structure solution (Direct Methods) and refinement was done with the aid of the SHELXS/L-97 program package [40 -42] . All non-hydrogen atoms were refined anisotropically. The positions of the hydrogen atoms were taken from difference electron density maps and refined isotropically. Crystal data, data collection, and refinement parameters are collected in Table 1 .
CCDC 765921 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif.
